AGU Fall Meeting 201 1 
San Francisco, CA 5-9 December 201 1 

htlp;//wvvw\, igu.org/metlmgs/ 

TITLE: SIERRA-Flux: measuring regional surface fluxes of carbon dioxide, methane, and water 
vapor from an unmanned aircraft system 

SESSION TYPE: Oral 

SESSION TITLE: BIJA. Advances in Environmental Sensing Technologies to Study Ecosystem 
Structure. Functioning and Services II 

AUTHORS (FIRST NAME. LAST NAME!: Matthew M Fladeland'. Emma L Yates'*. Thaopaul P 
Bui 1 , Jonathan M Dean-Day 4 . Richard Kolyer 1 . Kathleen Schiiu*. Randall Berthold 1 , Laura T Iraci 1 , 
Max Lnewenstein 1 


INSTITUTIONS (ALL): I . NASA Ames Research Center. Moffett Field. CA. United States. 

2. Oak Ridge Associated Universities. Moffett Field. CA. United States. 

3. UCLA. Los Angeles. CA. United Stales. 

4. BAER Institute. Sonoma. CA. United States. 

E-mail Addresses: 

mallhcw .fladeland ft tij'a.gov 
cmma.Lvates!"- ■ nasa.gov 
thaopaul A .bui'n nasa.gov 
(oiiaihan.n) dean-dav g nasa.gov 
rknlvcrin nusa-cov 
kaihkvn a.schiio"i nusa eov 
randall.'v.hcuhold 1 " n.isa gov 
luura uraciln nasu.eov 
max Jivewcnstcin"' nasu.gov 


Title or Team: 

ABSTRACT BODY: The Eddy-Covariance MethiHl for quantifying surface-atmosphere 
fluxes is a foundational technique for measuring net ecosystem exchange and validating 
regional -to-global carbon cycle models. While towers or ships ate the more frequent platform 
for measuring surface-atmosphere exchange, experiments using aircraft for flux measurements 
have yielded contributions to several large-scale studies including BOREAS. SMACEX. 
RECAB by providing local -to- regional coverage beyond towers. The low-altitude (light 
requirements make airborne Dux measurements particularly dangerous and well suited for 
unmanned aircraft- In a scries of flights in June of 2011. the NASA SIERRA carried a payload 
consisting of the NASA Ames Meteorological Measurement System l MMS) and u fast 
response ( 10H/.I C02. CH4. and 1120 vapor analyzer in order to demonstrate the feasibility of 
measuring fluxes from unmanned aircraft and to characterize accuracy and precision based 
upon ground measurements. The flights were conducted in Railroad Valley . NV in order to 
provide a simple model for understanding biases and uncertainties. This paper describes the 
system specifications, provides preliminary data compared against coincident ground 
measurements, and discusses future applications of the sy stem. 


